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Mporpamma ancumnnuHbl "CuHTE3 HeopraHuyecknx coegunHeHnii"; 04.05.01 dyHpameHTanbHasa 1 NnpyknagHas XuMms; LOUEHT, O.H.
(npodpeccop) Yesena B.B.

Mporpammy ovcumnavHbl paspaboTan(a)(n) ooueHT, A.H. (Npodgoeccop) Yeeena B.B. Kagenpa
HeopraHM4yeckom xmmmnm Xumudecknin MHCTUTyT M. A.M. Bytneposa , Vladimir.Chevela@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

- NONy4YeHne 1 cuctemaTmlauns 3HaHuiA o0 MaTepuanax, anmnapaTtype, TUNoBbIX NpuemMax
HeopraHn4eckoro CUHTE3a,

- NpuobpeTeHne NpPakTN4Yecknx HaBblKkOB B 06N1aCT HEOPraHNYeCcKoro CMHTEe3a.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas ancumnnvHa sknodeHa B pasgen " 51.B.0J.8 OucumnauHbl (MOoynn)" OCHOBHOM
obpaszoBarenbHoit nporpammel 04.05.01 dyHaaMeHTanbHas 1 NpuknagHas XMMmns 1 0THOCUTCS K
obsi3aTenbHbiM aucumninHam. OcBavBaeTcs Ha 4 Kypce, 7 CeMecTp.

OucumnnuHa 'CUHTE3 HeopraHn4eckmx COeAMHEHUIA' OTHOCUTCS K BapmaTUBHOM YacTu 6noka
ancumnnuHd b1. laHHas nporpamMma cBa3aHa C NpenwecTByoWNMI KypcaMm HeOpraHMyeckom Xvmmm
N XMMUWN KOOPAMHAUMOHHbIX CoeanHeHnin. Obyyatowmincs 0onXeH 3HaTb OCHOBbI 0OLe XM 1
XUMUK aneMeHTOB B 06 beMe nporpammbl 1 kypca v yrnybneHHble NpeacTaBneHns 0 XUMnK
KOOPANHAUMOHHBIX coeanHeHunin . Obyyarowmincs Takxe AOMKEH UMETb HaBblKK NPaKTUYECKOWA
paboThbl C BEWECTBAMM N XUMUYECKUM MHCTPYMEHTApPUEM DTN HaBbIKM AOMXHbI OblTb OCBOEHbI B
NPaKTUYECKON YacTn KypCOB HEOPraHNYECKOWN, aHaNMTUYECKON 1 opraHmnyeckorn xmmmm. OcBoeHne
LAaHHOrO Kypca HeobXxoaMMOo ANs BbINMONHEHMS KYPCOBbLIX U AMMNOMHbIX paborT.

3. KomneteHuuun obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEeHUNN:

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KOMNeTeHLUN

OK-7 rOTOBHOCTbIO K CAMOPAa3BMTUIO, caMopeanmsaumnm
(0BuiexynbTypHEle MCMONb30BaHUIO TBO pL|e0|<oro |1|0TeHup|/|ana ’
KOMMeTeHuunn) P
OrlnK-1 CNocoBHOCTbIO BOCMPUHUMATD, PasBmBaTh M UCMONb30BaTh
(npodpbeccrmoHanbHble TeopeTnyeckmne OCHOBbI TPAANLMNOHHbIX U HOBbIX Pa3aenos
KoMNeTeHuunm) XUMUN NPU PeLeHn NpogoeccnoHasnbHbIX 3aaa4
OriK-2 BNafeHneM HaBblKaMn XMMNUYECKOro aKCnepuMeHTa,
(npodhbeccmoHanbHble CUHTETUYECKMMM N aHANIUTUYECKUMN MeTO4aMU MONy4eHNs n
KoMMeTeHuunn) nccnenoBaHUs XMMMYECKUX BELWECTB U peakunia
OrK-3 CMOCOBHOCTBIO MCMONb30BaTb TEOPETUYECKNE OCHOBDI
(npodbeccmoHanbHble doyHOaMeHTaNbHbIX Pa3fnenos MaTeMaTukm 1 oU3NKK B
KOMMNeTeHuunm) NpodoeccnoHanbHOM OeaTeNbHOCTH
OrK-6 6
(NDOCECCHOHANbHbIE BnageHnem HOpMaMI/I6TeXHVIKI/I €30MacHOCTU 1 YMeHune
KOMMETEHLINM) peann3osartb Ux B nabopaTopHbIX U TEXHONOMMYECKUX YCNOBUSX
MK-3 BNafeHNeEM CUCTEMON pyHOAMEHTalIbHbIX XMMUYECKMX MOHATUIA
(npodhbeccmoHanbHble N METOO0M0rM4YeCKNX acnekToB XMMNnN, qoopMamm 1 MetTogamm
KOMMNeTeHuunm) Hay4YHOro No3HaHus

CNocoBHOCTbIO NpUobpeTaTb HOBblE 3HAHWUS C MCMONb30BaAHNEM
MK-5 COBPEMEHHbIX Hay4YHbIX METOLOB M BnageHne M Ha ypoBHe,
(npodhbeccmoHanbHble HeobX04MMOM ONS PeweHns 3anay, UMetoLwmnx
KOMMeTeHuunn) €eCTeCTBEHHOHay4HOe coep>XaHne N BO3HUKaWMX nNpu

BbINOIHEHNN NPOCPECCUMOHANbHbBIX (PYHKLINNA
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Mporpamma ancumnnuHbl "CuHTE3 HeopraHuyecknx coegunHeHnii"; 04.05.01 dyHpameHTanbHasa 1 NnpyknagHas XuMms; LOUEHT, O.H.
(npodpeccop) Yesena B.B.

Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
CMOCOOHOCTBIO MCMOJIb30BaTb OCHOBHbIE 3aKOHOMEPHOCTH
MNCK-1 XUMUYECKOW HaYyKn " E*JyH,El,aMeHTaﬂbele XUMN4YeCKune rnoHATnNA
B NpodheccrnoHanbHoOW oesaTenbHOCT B COOTBETCTBUM C
BbIOpaHHO cneunansaunen

BNafAeHNEM HaBblkaMy XMMUYECKOro 3KCNEepUMEHTa, OCHOBHbIMU
ACK-2 MeTofaMu Mony4eHs U NCCneoBaHs XMMU4ECKuX BElIeCTs,
NCMNONb3yeMbIMI B MPOECCHMOHANbHOW 0eATENbHOCTM B
COOTBETCTBUW C BbIOpPAHHOI cneunanvsauuner

Lncpp komneteHLUN

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:

1. OONXEH 3HaTb:

- Ha3Ha4YeHNe OCHOBHbIX METOANYECKUX NPUEMOB MNPOBEAEHNSA CUHTE3a U NX B3aNMOCBSA3b
- BO3MOXHOCTW NPOrHO31poBaHNS pe3ynbTaToB CUHTE3A .

2. NONXEH yMeTb:

OpVEeHTUPOBATLCS B Y4eOHO, MOHOrpadP4eckoi, CPaBOYHOM 1 XypHanbHOW nuTepaTtype B
obnacTv HeopraHM4yeckoro cnHTe3a

3. DONXEH BnaneThb:

HaBblKaMu NMPoOBeAEeHNS KaK PasnnyHbIX TUMOB CUHTE30B, Tak N Pasn4YyHbIX KNaccoB HEOPraHUYeCcKux
coeanHeHnn

4. nONXeH OJEMOHCTpPUMpOBaThb CMOCOBHOCTb 1 FOTOBHOCTb:
NpPOoBeOEeHNS PasNINYHbIX TUMOB CUHTE30B OJ/19 BCEX KNAaCCOB HEOPraHN4YeCKnux coeguHeHnm

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOayns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHDBI 3a4€T B 7 CEMeCTpe.

CyMmMapHo no aucumnanHe MOXHO nony4ntb 100 6annos, n3 HMX Tekywas paboTa oueHnaeTcs B 50
6annos, utoroeas goopma KoHTpons - B 50 6annos. MuH1MManbHoe KONMYecTBO ANs AoMycKa K 3a4eTy
28 bannos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "Hey1OBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
Paspen ayautopHon paborTbl,
Hepens MUX TPYA0EeMKOCTb Tekywye chopMbi
N .D.I/IIC\:IIL(I.)I:IIJ‘I';;',IIII;HbI/ CemecTp cemecTpa (B yacax) KoHTpONs!
neKu““nPaKT"‘lecxueﬂa6opaTopr|e
3aHATUA paborbl

Tema 1. XuMmnyeckas

TepMoanHamuka B
1 \heopranmieckom 7 1 2 0 0

CUHTE3e
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n
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 2. KnHetuka
reTeporeHHbIX peakumni.
[MonyyeHune
HECTEXMOMETPUYECKMX
coenunHeHnn

Tema 3. MeTogbl
npenapaTtnBHOM XNMNn

Tema 4. NpuHUUNbI
Knaccudgomkauunm
MeToLoB
HeopraHm4eckoro
CUHTE3a

Tema 5. Tunosble
MeTobl NONyYeHns
BELLECTB

Tema 6. TeopeTtunyeckme
OCHOBbI CUHTE3a
KOMMNEKCHbIX
coeaNHEHNn?

KoHTponbHas
paboTta

Tema 7. JlabopaTopHblii
NPaKTUKyMm

YCTHbIN onpoc

Tema 8. JlabopaTopHblii
NPaKTUKyMm

YCTHbIN onpoc

Tema 9. JlabopaTopHblii
NpPakTUKyMm

YCTHbIN onpoc

10.

Tema 10.
NNabopaTopHblii
NpPakTUKyMm

10

YCTHbIN onpoc

11.

Tema 11.
NNabopaTopHblii
NpPaKTUKyM

11

YCTHbIN onpoc

12.

Tema 12.
NNabopaTopHblii
NpPakTUKyMm

12

YCTHbIN onpoc

13.

Tema 13.
NNabopaTopHblii
NPaKTUKyM

13

YCTHbIN onpoc

14.

Tema 14.
NNabopaTopHblii
NpPakTUKyMm

14

KoHTponbHas
paboTta

Tema . Itorosas
doopma KOHTpons

3avert

NTtoro

12

30

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. XumMuyeckas TepmoguHaMmKa B HEOpraHMYECKOM CUHTE3e
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):
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Mporpamma ancumnnuHbl "CuHTE3 HeopraHuyecknx coegunHeHnii"; 04.05.01 dyHpameHTanbHasa 1 NnpyknagHas XuMms; LOUEHT, O.H.
(npodpeccop) Yesena B.B.

Kputeprnem HanpaBneHHOCTM XMMNYECKON peakummn SBNSIETCS yMeHbLUeHNe aHeprum Mmbbca npu
nepexone OT MCXOAHbIX BEWECTB K npoaykTam. [Ins MeTannoTepMmMyeckux peakLmin BOCCTaHOBNEHUS
OKCWAO0B B NEPBOM NpubnmxeHMn Heobxoammo, 4Tobbl sHTanbNMs 0bpasoBaHMs okcmaa
MeTanna-BoccTaHoBMTENs Obina Obl CyWeCTBEHHO MEHbLUE, YEM NS BOCCTAHABNMBAEMOro OKCMAaa.
[ns TeopeTnyeckoro pacyeta coctaBa MeTanoTePMUYECKO CMECU HEOHXOAMMO AOMOMHUTENBHO K
SHTaNbnMsM obpa3oBaHNs OKCUOOB 3HATb TEMNEpPaTypbl NNaBNEHNS KOMMOHEHTOB, CPefHNE
TENNOEMKOCTU NCXOAHbIX BEWECTB 1 NPOAYKTOB, a TaKXe y4ecTb TEMNNOBbIE NOTEPW.

Tema 2. KuHeTuKa reteporeHHbiX peakuuu. lNonyyeHne HeCTexmoMeTpm4yeCcKux coeaMHeHUNn
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

[eTeporeHHbIMM Ha3bIBAOTCS peakLumu, NPOUCXOoLsWMe Mexdy BewecTBaMmn,HaxoaaWwmnMncs B
pasnnyHbIX conpukacarowmxcs asax. [[eTeporeHHas peakums NnpoTekaeT Ha rpaHuLe pasanena
a3 n BKOYAET, NO MEHbLEN Mepe, TpY NocnenoBaTenbHblX cTaaun (atana). lNepsas ctaons
BK/IOYAET B ceb5 NepeHOC pearvpyowmx BEWECTB K MOBEPXHOCTY padaena goas ? peakLMoHHOM
30He. Bropoit ctanuneii aBnseTcs ancopOLMOHHO-XMMUYECKIMIA akT Ha MOBEPXHOCTM pasaena.
HakoHeu, TpeTbs cTagms 3aknoyaeTcs B 0TBOAE NPOAYKTOB peakunn U3 peakumMOHHOW 30HbI.

Tema 3. MeToabl NnpenapaTUBHON XUMUU
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Mo yMeHblueHNo KoapdmumeHTa TEPMNYECKOro pacLUMPEHNsS MOXHO BblAENNTb Cneayowme copTa
CTekna: nerkonnaekoe, nerkonnaeskoe ans npnbopos, cneunanbHoe, kapuesoe. OrHeynopbl Mo
BE/IMYMHE npenenbHON TeMNepPBTYPbl MCMOMb30BaHMA MOXHO pasaenvTb Ha YeTbipe rpynmbi:
KBapLeBOe CTeK/0, cunukaTbl anoMmHns (dpapdoop, WamoT, BbICOKOrTMHO3EMUCTble Macchl),
BbICOKOMNABKUE YNCTbIE OKCUAbI (OKCUAbl 6EepUnIns, MarHus, antoMMHUS, LMPKOHNUS, TOpKUS),
yrnepog.

Tewma 4. MpuHUMNbI KNaccndurkKaumum MeTogoB HeOpPraHUYeCcKoro CUHTe3a

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

MeToabl HEOPraHMYECKOro CMHTE3a MOryT OblTb CUCTEMATM3MPOBAHbI MO HECKOJIbKMM NPU3HaKaM.
OLuH 13 BO3MOXHbIX NyTei ? knaccudomkaums no Tunam coeauHeHnii ( OKCMaoB, rmapuaos,
KOMMEKCHbIX COeanHeHNiA). BTopoii nyTb - knaccudpmkaums Ha ocHoBe Neproanyeckoin CUCTEMDI.
TpeTtuit - knaccucpunkaums no cnocoby NPoBeAeHUs CMHTE3a: CUHTE3 B BOAHOM PacTBOPE, B BOLHOM
pPacTBOPE U MHEPTHON atMocahepe, MOHOOOMEHHDIN, 3NEKTPOCMHTES, CUHTE3 B HEBOLHOM PacTBOpE,
HW3KOTEMNEPATYPHbIA CUHTE3, BLICOKOTEMMEPATYPHbIV CUHTES.

Tema 5. Tunosble MeToAbl NONYYEHUS BELLLECTB
JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

Tunosble MeTOAbI nony4yeHns BElecTB?. MeTaﬂﬂOTele/l'-leCKl/le peakunn. OcCHOBHble TpGGOBaHVIFI
Ons rposeneHns peaKLl,I/II7I BOCCTAHOBNEHNs OKCNOOB: TWaTenbHoe OGGSBO)KVIBaHI/Ie,
MenkoOucnepCcHOCTb OKCnaoa u rpy60,D,I/ICI'IepCHOCTb MeTanna. |_|pOI'HO3I/IpOBaHVIe BO3MOXHOCTHU
MeTannoTepMmn4ecKnx peaKLlMVIZ SHTaNbNnA 06pa303aHM9 1 r-skB. okcmga mMetanna-BoCCTaHOBUTENS
JOMXHAa ObITb 3HAYNTENbHO MeHblle, 4eM OJ14 BOCCTaHaBnMBaeMoro Metanna. ﬂ.pyrme TnNbl
peaKLu/n7|: peakunm BOCCTaHOBNEHUs BOOOPOOOM,. peakKLunn BOCCTAHOB/IEHUA ranoreHnnoB. Peakunn
nony4yeHmns HemeTalnnoB - BOCCTAaHOBJIEHE KMCTopoOcoaepXallnx CoeNHEHNNA, TepMmyeckoe
pa3noxeHne sooopoaHbIX CoeVNHEeHWN, BOCCTAHOBNIEHWE ranoreHnaos.

Tema 6. TeopeTuyeckme OCHOBbl CUHTE3a KOMIMJIEKCHbIX COeANHEHUN?
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

B cnHTe3e komnnekcHbix coennHeHuii nnatuHbl(ll) n nannaoms(ll) BaxHyto ponb urpaet npasunio
TpaHc-BnnsiHNS YepHsiesa. CornacHo aToMy npasuiny HEKOTOPbIE NMraHabl 06neryatoT 3aMelleHne
NNraHOoB , HAXOASWNXCSA C HUMX B TPAHC-NONOXEHUW. [10 yBENMYEHWNIO CUIbl TPAHC-BAUSHNS
NraHabl MOXHO PacMoNoXnTb B CNELYIOWWA psaa: Boda - aMMMak- TMaPoOKCUA - xnopug - pomuma -
poAaHMA - NOANA - HUTPUT ? umaHng.

Tema 7. JTabopaTOpHbIA NPaKTUKyM

naboparopHasi pabora (4 4aca(oB)):

1. NonyyeHne auetunauetoHataumpkoHus(1V) 2. MNMonyyeHune auetnnaueTtoHarta anommHus(l1l) 3.
Mony4yeHune auetarta xpoma(ll)

Tema 8. JTabopaTOpHbIN NPaKTUKYM
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Mporpamma ancumnnuHbl "CuHTE3 HeopraHuyecknx coegunHeHnii"; 04.05.01 dyHpameHTanbHasa 1 NnpyknagHas XuMms; LOUEHT, O.H.
(npodpeccop) Yesena B.B.

naboparopHasi pabora (4 yaca(oB)):

1. NonyyeHne auetmnauetoHarta mapraHua(11) 2. NMonyyeHne auetunauetorata maprandua(lll) 3.
MonyyeHue HuTpat rekcammmHxenesa(ll)

Tema 9. JTabopaTOpHbI NPaKTUKYM
naboparopHas pabora (4 4aca(oB)):

1. MNMony4eHne aueTtunaueTtoHata xpoma(111) 2. lNony4yeHne Tpucokcanarodpeppar(lll) kanna 3.
MonyuyeHne 6-monnbanocpeppara(lll) ammoHus

Tema 10. JTabopaTOpHbIN NPaKTUKYM
naboparopHas pabora (4 4aca(oB)):

1. MNonyyeHwne rekcaHmTpokobanbtart(lll) Hatpus 2. MonyyeHne xnopuaa rekcaammmHkobanbta(lll) 3.
MonyyeHue xnopuaoa megu(l)

Tema 11. JTabopaTopHbIA NPaKTUKYM

naboparopHas pabora (4 4aca(oB)):

1. MNonyyeHne okTarngpara umpkoHunxnopmaa 2. lNMonyyeHne rugpocynbgara rpagura
Tema 12. JTabopaToOpHbIN NPaKTUKYM

naboparopHas pabora (4 yaca(oB)):

1. NonyyeHne okncu rpadouta 2. MNonyveHuwe Tetparngpokcokynpara(ll) Hatpus

Tema 13. JTabopaTOpHbIA NPaKTUKYM

naboparopHasi pabora (4 4aca(oB)):

1. MonyyeHwne rekcarmppokcokynparta(ll) bapwms 2. NonyyeHne 9-monnbaoHmnkonara(lV) ammoHus 3.
MonyyeHne 9-monnbnomanranara(lV) ammoHms

Tema 14. JlTabopaTopHbIN NPaKTUKYM
naboparopHas pabora (2 4aca(oB)):
1. NonyyeHne gunonosuncynbdoara 2. lNonyvyeHve gurnoponepungara HaTpus

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLUMINHBI (MOLYNISA)

Bupbl
N Paspen Cemectp Hepens | camoctositenbHom [TpynoemMKOCTb g&%ﬁ:g;?:;gzga
AducumnnnunHbl cemecTpa paboTbl (B yacax) pa6oTbl
CTYyOEeHTOB
noaroToBeka
Tema 1. XuMmnyeckas JOoMallHero

1 [repmoanHamvka B v 1 3anaHMﬂneopequeCKmﬂ JomMauHee
HeopraHM4yeckom pacyet 3adaHue
CUHTE3E MeTannoTepMn4e¢Kon

cMmecu

noaroToBska
Tema 2. Kunetuka JomaliHero
reTeporeHHbIX peakuum. 3afaHus:

2. [MonyyeHwne 7 2 [[pumepsbl 2 HOMﬁﬁree
HeCcTexnoMeTpn4eckmnx TBEepOodasHbIX sananine
coeHEeHNN peakunin B

CUHTE3Ee
noaroToBska
OOMalLlHEro
3 Tema 3. MeToabl v 3 3adaHus: 5 JomMauHee
" |npenapaTtuBHON XUMUI CuHTe3 B 3adaHune
MWKPOBO/THOBOM
none
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 4. MNpuHUMnbI noaroroeka
JoMalHero
Knaccugomkaumm .
3ajaHus: nomMawHee
4. |veTonos 7 4 Knaccudpumkauns 2 3anaHue
HeopraHN4eckKoro
CUHTE3a METOAOB
CUHTE3a
noaroToBka
[OoMalHero
3anaHus:
Tema 5. Tuinosble
5. |MeToabl NonyyYeHus 7 5 OcobeHocTu 2 Aomallnee
npoBeaeHns 3anaHue
BELWeCTB N
peakumii B
BOLHbIX
pacTBopax
Tema 6. Teopetuyeckune ?agfgﬂﬁg:a;m
6. [ocHOBbI CHHTE3a v 6 ﬂg,ﬂ.FOTOBKa ¢ 5 KOHTPONbHas
" [KOMMNEKCHbIX KOHTPONBHOV paboTta
NHEHWIA?
coeante paboTte
7 Tema 7. JlabopatopHblii 7 - |noaroToBka K 5 CTHBIN OMDOC
" |npakTukym YCTHOMY Onpocy y P
Tema 8. JlabopatopHblii NoAroToBka K o
8. NPaKTUKyM / 8 YCTHOMY Onpocy 2 YCTHBIN Ofpoc
Tema 9. JlabopatopHblii MOAroToBKa K y
. 7 2 THbIN On
9 NpPaKTUKyM 9 YCTHOMY Onpocy ye onpoc
Tema 10. noaroToBka K
10.|/TabopatopHblii 7 10 CTHOMY OMDOC 2 YCTHbI ONpoc
NPaKTUKyM y y onpocy
Tema 11. noaroToBka K
11.|{[labopatopHblii 7 11 CTHOMY ONDOC 2 YCTHbIA onpoc
NpPakTUKyM y y onpocy
Tema 12. nooroToBka K
12.|[TabopatopHblii 7 12 CTHOMY OMDOC 2 YCTHbIA onpoc
NPaKTUKyM y y onpocy
Tema 13.
13.|[labopatopHbiii 7 13 nngrg;OBoKl_? 'é c 2 YCTHbIV ONpoc
NPaKkTUKyM y y onpocy
Tema 14. NoAroToBka K
14.[TabopatopHblii 7 14 |KOHTPONbHOW 2 Kc;gggganaﬂ
MPaKTUKyM pabote P
Wtoro 30

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs
Pa3bop KOHKPETHbIX CUTyaLuiA

6. OueHOuYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Xumunueckasi TepmoaovHaMumkKa B HeopraHM4eCkKom CuHTe3e

PernctpaunoHHbin Homep 7103717
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

Kputepuem HanpaBneHHOCTN XMMUYECKOW peakummn SIBNSieTCS yMeHblueHne aHeprm Mmb6ca npu
nepexone OT UCXOLHbIX BEWECTB K NpoaykTaM. [Ins MetannotepMmMyeckmx peakLumnii BOCCTaHOBEHMS
OKCWIO0B B MEPBOM NpUBAMXEHNN He06X0AMMO, 4TOObI 3HTaNbNNs 06pasoBaHNs okcuaa
MeTanna-BocctaHoBuTeNs bbina 6bl CyLWecTBEHHO MEHbLUE, YEM LSt BOCCTAHABNMBAEMOro OKCMAaa.
[ns TeopeTnyeckoro pacyeta coctaBa MeTanioTePMUYECcKoi cMec HeobXoANMO AOMOMHUTENbHO K
3HTanbNMsAM 06pasoBaHNsl OKCMAOB 3HAThH TEMMepaTypbl NiaBneHNst KOMNOHEHTOB, CpeaHNe
TEMNNOEMKOCTU NCXOHbIX BEWECTB U NPOLYKTOB, a TAKXe Y4ECTb TEMNNOBbIE NOTEPU.

Tema 2. KuHeTuKa reteporeHHbIX peakuun. lNonyyeHne HeCTeXMOMeTPUYECKUX Coe AUHEHUN
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

["eTeporeHHbIMM Ha3bIBAOTCSA peakumu, MPOUCXoAsWne Mexay BelwecTsaMmn,HaxooaWwmnMmcs B
pasnnyHbIX conpukacarowmnxcsa gpasax. ['eTeporeHHas peakumsa NnpoTekaeT Ha rpaHuue pasgena gas
N BKNIOYAET, MO MEHbLEN Mepe, TpW nocnenoBaTeNbHbiX cTagum (atana). [lepeas ctagusa BkioYaeT B
cebs nepeHOC pearvnpyrowmx BeWeCcTB K NOBEPXHOCTM padaena a3 ? peakunoHHOW 30He. BTopor
cTaanein aBnsieTcs aacopbLUMOHHO-XMMMYECKUIA akT Ha NOBEPXHOCTM pasaena. HakoHeu, TpeTbs
cTagms 3aknyaeTcs B 0OTBOAE NPOAYKTOB peakumm n3 peakumoHHOM 30HbI.

Tema 3. MeToabl NnpenapaTMBHON XUMUU
JoMallHee 3a8aHve , NPUMepHbIe BOMPOCHI:

Copra ctekon. Mo yMeHbLlWeHNo KOaggMLMEHTa TEPMUYECKOr0 PacIMPEHNS MOXHO BblAENNTb
cnepnytowume copTa cTekna: Nerkonnaskoe, NErkonnaskoe Ans npubopos, cneunanbHoe, KBapLLEBOE.
OrHeynopbl NO BENMYMHE NPeaenbHON TEMNEPBTYPbI UCMONb30BaHMUS MOXHO pasgenuTb Ha YeTbipe
rpynnbl: KBApLEeBOe CTEKNO, CUNNKATbl antoMUHMS (papdoop, WaMoT, BbICOKOMMHO3EMUCTbIE MacChl),
BbICOKOMNIABKNE YMCTble OKCuAabl (oKeuapl 6epunnus, MarHns, antoMMHUS, LMPKOHKS, TOpUS),
yrnepog.

Tema 4. NMpuHUMNBbI KNaccucpukauum MeToaoB HeopraHMYecKoro CUHTesa

JoMallHee 3agaHune , NpuMepHble BONpPOCHI:

MeTombl HEOPraHN4YecKoro CUHTE3a MoryT HbiTb CUCTEMATU3NPOBAHbI MO HECKONIbKMM MPU3HaKaM.
OAOuH 13 BO3MOXHBIX NyTei ? knaccudomkaums no Tunam coeamHeHnin ( okcMaos, rmapuaos,
KOMMNNIEKCHbIX COeAMHEHUIA). BTopoit nyTb - knaccudprkaums Ha ocHose Meprnoamnyeckoi cMcTembl.
TpeTuit - knaccucpukaumsi no cnocoby NPoBeaeHUsl CUHTE3a: CUHTE3 B BOAHOM pacTBoOpe, B BOLHOM
pPacTBOPE U MHEPTHO atMocaepe, MOHOOOMEHHbIN, 3NIEKTPOCUMHTES, CUHTE3 B HEBOLHOM PacTBOpE,
HM3KOTeMNepaTypHbIA CUHTE3, BbICOKOTEMMEPAaTYPHbIVi CUHTES.

Tema 5. TunoBble MeTOObI nojiy4yeHus sBeLlecTB
JoMalllHee 3a4aHune , npuMepHbie BONPOChHI:

TunoBble MeToabl NONy4eHus BewecTB?. Metannotepmuyeckme peakumm. OCHOBHble TpeboBaHMUS
L5 NPOBEAEHUS peakLnii BOCCTAHOBNIEHNS OKCUAOB: TIatenbHoe 06e3B0XuBaHMe,
MENKOAMCMNEePCHOCTb okcuaa u rpyboamncnepcHocTb Metanna. [MporHo3rpoBaHne BO3MOXHOCTH
METanIoTePMUYECKNX peakunii: 3HTanbnms obpasoBaHms 1 r-skB. OKCMaa MeTanna-BoCCTaHOBUTENS
LONXHA ObITb 3HAYNTENBHO MEHbLLE, YEM AJ1 BOCCTaHABNMBAEeMOro metanna. [pyrue Tunbl peakunii:
peakuum BOCCTAHOBNEHMS BOLOPOLOM,. PpeakLuy BOCCTAHOBNEHMS ranoreHnnos. Peakumm
NONy4EHMS HEMETANIOB - BOCCTAHOBNEHME KMCNOPOACOAEPXKALLNX COEANHEHWIA, TEPMUYECKOE
pasnoXeHne BOAOPOLHbIX COeANHEHNIA, BOCCTAHOBMIEHWE FraNoreHnao0B.

Tema 6. TeopeTnyeckme OCHOBbl CUHTE3a KOMIMJIEKCHbIX COeAUHEHUN?
KOHTpONbHas paboTa , NpUMepHbIe BONPOCHI:

MpvMepbl 6UNeToB KOHTPONbHON paboTbl Bunet 1 1. OrHeynopHble Matepuansl 2. MeToabl OLEeHKM
XUMMNYECKOW ycTon4mBoCTM cTekon bunet 2. 1. OcobeHHOCTV CMHTE3a B BOOHOM pacTeope 2.
MeTonbl 04UCTKM BOAbI

Tema 7. JTabopaToOpHbI NPaKTUKYM
YCTHbIV ONpoOC , NPUMEpPHbIE BOMPOCHI:

CunHTe3 B BOOHOM pacTBope. Bona ? camblii pacnpo, Aelwesblii 1 6e30nacHbIi pacTBOPUTESb.
MNpoBeneHve cuHTE3a He TpebyeT CnoxHol annapaTtypbl. MpuMeHseTcs ons NonyYeHNs BELWECTB,
YCTOMYMBBIX K BO34ENCTBUIO BOObI 1 KOMMOHEHTOB atMocpepsl. [lonyyeHne conen
KpucTannornoparos, KOMMNEKCHbIX COeOVHEHWIA, TMOPOKCMO0B, ManoakTMBHbIX METasOB.
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Tema 8. JTabopaToOpHbIN NPaKTUKYM
YCTHbI ONpPOC , NPUMEpPHbIE BOMPOCHI:

CvHTEe3 B BOOHOM pacTBOpE C UCMONb30BaHMEM MHEPTHOW aTMocdepsl. icnonb3yeTcs ansg cuHTesa
BELLECTB, CNOCODOHLIX pearmpoBaTtb C KUCNOPOAOM BO34yxa Unv ¢ anokcuaom yrnepoga. lNMpoeoautcs
B M30/IMPOBaHHOM kamepe (bokce), HaNnONHEHHON NHEPTHBIM Fa30M UM B TOKE MHEPTHOrO rasa.
MonyyeHne nerko OKUCNAIOLWNXCS Ha BO3ayxe conel, rmapokennos xenesa(ll), kobanb-ta(ll),
BaHaauns(lll).

Tema 9. JTabopaTOpHbIA NPaKTUKYM
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

NoHOoOOMeHHbI CMHTES. icnonb3yeTcs B Cy4ae HEBO3MOXHOCTY NPOBEAEHMS MPOCTbIX peakLuii
MOHHOro 06MeHa, NS NONyYEHNS BEWECTB BbICOKOW YACTOThI. [onyyeHne ruapokcnaos
ankunamMoHus, Nony4yeHne 6pomMo- N MOLOBOAOPOLHBIX KUCNOT.

Tema 10. JlTabopaTOpHbIN NPaKTUKYM
YCTHbI ONPOC , NPUMEPHbLIE BOMPOCHI:

CwnHTEe3 B HEBOOHOM pacTtBope. Vicnonb3yeTtcs ons nony4eHns BEWECTB C BbICOKOW OKUCINTENbHOM
NN BOCCTAHOBUTENBHOMCNOCOOHOCTBIO. MNonyyeHne pooaHmaoa meau(l), coeanHennii sBaHaous(ll).

Tema 11. JTabopaTOpHbIN NPaKTUKYM
YCTHbIVi OMPOC , NPUMEPHbIE BOMPOCHI:

CuWHTE3 Npun HM3KO Temnepatype. Vicnonb3yeTcs Nnpy NpoBeAEHNN peakumii, KOTopble
3aTOPMOXEHbI B 00bIYHbIX YCNOBUSIX. PeareHTbl MOryT HaXoauTbCs B pasHbix dpasax. MNonyyeHne
K2PbCI6, Na202, CuO2.

Tema 12. JTabopaTopHbIN NPaKTUKYM
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

CuHTE3 npw BbICOKOW Temnepartype. icnonb3yeTcs npu NpoBeAeHUn peakumii, KoTopble
3aTOPMOXEHbI B 00bIYHbIX YCNOBUSX. PeareHTbl MOryT HaxoamMTbCst B pasHblx cpasax. [onyyeHve
aKTUBHbIX METaNNoB, oeppaTos, MaHraHartbl

Tema 13. JTabopaTopHbIN NPaKTUKYM
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

ONeKTPOCUHTES. MicnonbadyeTcsa Ang nony4yeHus BeWecTs C BbICOKOW OKUCUTENbHON U
BOCCTaHOBUTENbHOM CNocobHOCTbI0. MNMonyyeHne poaaHuaa menu(l), coeanHennii saHaousi(ll).

Tema 14. JlTabopaToOpHbIN NPaKTUKYM
KOHTponbHas paboTta , NpUMepHbIE BOMPOCHI:

MpvMepbl 6UNETOB K KOHTPOMbHOM pabote bunet €1 1. MNpuMepbl CUHTE30B COEANHIEHNIA
PenKo3eMeNbHbIX 3IEMEHTOB B HU3KMX CTEMEHSX OKUCNEHNS0 2. AHOAHbIE MPOLIEeCChl CUHTE3a
COELIMHEHNIN 3NEMEHTOB B BbICOKUX CTEMEHSIX OKUCNEHUS (XopaTbl, Nepxnopatbl, MaHraHatbl) bunet
€2 1. BO3MOXHOCTV NMraHaoB HAa OCHOBE LMKETOHOB MPW CUHTE3€e KOOPAMHALMOHHbBIX NOAMEPOB 2.
OcHoBHble TpeboBaHMs K peareHTam, NCMOoNb3yeMbIM B TEMNNATHOM CUHTE3€

Tema . UToroBasi hopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:
Bunertsl k 3avety

bunert 1.

1. Kputepwnii HanpaBneHHOCTU peakunii. PacyeT cBO6OOHON SHEPTUN XUMUNYECKNX
peakunin 1 KOHCTaHT paBHOBECUIA.

2.Crekno. Kepamuyeckne marepuarsnbl B npenapaTnBHON XMMUN.

Buner 2.

1. Knaccmdgoukaums MeToi0B CMHTE3a Mo YCNOBMSAM UX NPOBEAEHMS:.
2. MNonyyeHne metannoB 1 HemetannoB. CUHTES BbICWNX N HUSLWMX OKCWOO0B.

Bunet 3.
1. NonyyeHne meTtannos n Hemetannos. CMHTE3 BbICIINX U HU3LINX OKCUOOB.
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2. [NonyyeHne ranoreHnnos, rmapuaos..

buner 4.
1. Mony4yeHne 6opnaoB, CUINLNLOB, OKCUIOB.
2. ONEKTPOXMMNYECKNIA CUHTES

Bunert 5.
1. MonyyeHne rmgpnaoos
2. MeTofbl NONy4YeHNS BbICOKUX TEMMEpaTyp

Buner 6.
1. NonyyeHne ranoreHoB
2. OuncTka penkunx rasos.

Bunet 7.
1. NonyyeHne metannos
2. Peakuwnun B paspsigax

Buner 8.
1. XapakTepucrtumka ycTom4mBOCTM CTEKON.
2. MeTtannotepmuyeckme peakumm

Bunert 9.
1. lNonyy4eHne ranoreHnooBs MeTannos.
2. MonyyeHne HemeTannoB.

Bunet 10.
1. Kepamnyeckue matepuansi.
2. MeTtoabl co30aHNA HU3KUX TeMnepaTyp

BuneTt 11.
1. TeMnnaTtHbIA CUHTES.
2. CUHTE3 NPOMEXYTOYHbIX OKCUO0B

Bunet 12.
1. ONeKTPOCUHTES.
2. CnvHTE3 r’MapnaoB.

Bunet 13.
1. CuHTe3 B BOAHOM pacTteope. CMHTE3 B MHEPTHOM aTMOCdoepe.
2. dakTopbl, OCNOXHSAKWME NPOBEAEHNE peakuunii B BOAHbIX pacTBOPaXx.

Bunet 14.
1. CnHTE3 B HEBOLHbIX Cpeaax.
2. CnHTe3 B pacnnasax.

Bunert 15.

1. CneumanbHble rpynnbl BewecTs (no bpayapy).

2. O6wue MeToabl NONYyYEHUS KOMMNEKCHbIX COeANHEHWIA
3.

Bunert 16.

1.04ynctka Boabl

2. CHTE3 KOOPANHALMOHHbIX MONMMEPOB
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1. CUHTE3 KOMNNEKCHBIX COEANHEHWI METANNOB C OKCUKapbOoHOBLIMU Kcnotamu. YacTs 1.[ cocT.:
K.x.H. B.lO. MiBaHoBa, o.x.H. B.B. Yesena; Hayy. Pea. Mpodh. ®.B. [essAaTos]. KazaHb:KazaHckui
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4. nnka H.J1. 3apaum n ynpaxHeHus no obwein xummm. - M.: Muterpan-Mpecc, 2008.-240c.

7.3. UHTEepHeT-pecypcChbl:
AHHOTaUMS 1 TEeKCT cTatb - http://vernadsky.tstu.ru/pdf/2012/03/21 .pdf

HoBble HanpaBneHmsa cMHTe3a TBEpPAblX HEOPraHMYECKNX BELWECTB -
http://www.pereplet.ru/obrazovanie/stsoros/449.html

OnucaHve 3apay NnpakTkyma XrMn4eckmne MetToabl CMHTe3a HeOpraHNYeCcKux BELWECTB 1 Mateprnanos
- http://www.chem.msu.su/rus/teaching/kaul/all.pdf
MpakTrkyM N0 HeopraHnyeckom xumuu. - http://internat.msu.ru/?page_id=2889

TeopeTnyeckne 0CHOBbI HEOPraHNYeCckoro CMHTe3a -
http://ido.tsu.ru/schools/chem/data/res/chemsintez/metod/text/T3_1.html

8. MarepmanbHo-TexHU4eckoe obecrneyeHue QUCLMNINHbI(MOAYNS)

ALl

OcBoeHune gucunnnuHol "CnHTes HeopraHn4yeckmnx coeonHeHnn npennonaraet Ncnoib3oBaHNe
cnenytouero MmatepumalibHO-TEXHNYECKOro obecneveHus:

O6opynoBaHue creunpakTMkyMa kagenpbl HEOpraHM4eCckKom XUMU

Mporpamma coctasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIO 1 y4ebHbIM nnaHoM no
cneumanbHocTh: 04.05.01 "®yHoameHTanbHas U npuknagHas xumMma" n cneunannaaumm
HeopraHunyeckas xmmms .
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